:>H ^ oi S M(A)^2002-0082781 



(51) Int.Cl/ 
HOIL 21/304 



(19) □tF°l^^S|g(KR) 
(12)g:?H^§]gM(A) 



(ll)S:'H^II ^2002-0082781 
(ASySDmJi 20021^10^31^ 



(21) ^aas 

(22) mm^Ji 



10-2002-0022245 
2002tg04g23a 



(30) ^M&^S 

(71) mm 21 

(72) gS» 



(74) cHaej 



JP-P-2001-00126618 200ia041!24S! SS(JP) 
JP-P-2001-00376319 2001^121110^ gS(JP) 

i\^K\3\i\Q\K\ urn m\^ii. 

gig m.im :ntHiAi ^s.^ ^3\hi.zms. zsoii loe^zea 
:>^2^5^oliIl^s^l 

se65l-227lsI2aIlbllAlLlAl^c^^^M^^c^oll^E()^|5B^5Il:Jl•^ 

WIA||0|3ai::niHI4:Ii:?|?fi£a^i!tLf0| 



SAISPhOIAm 



gS65l-227ls:^2a:Q^«lAlL|A|^.l:^^^M^^c^ollsoll5e^5I2:J^¥^Al^l:7^olA^I) 

lfl|A«0|3ii:IltHI4:Ii:7ISiia^i!tU0| 
0|XI0Phii^3| 



gS651-2271S3SIlWIA|L|A|^a3fii9fCfO|lifeO«5B[523M 
ttl All 01 3ii:3 WI4i2:?l SfiS ^ii UOI 

c^u^^c:^?^ls^^ 



^'S65l-227lSIlaIlu^lA|L|Al^a^^ii^n:^oll^o^l5B^53:?^¥Al5l^^olA^I^ 

W|A||0|3ii:Ilb||iI)3|?5iiaJ3AUOI 

u:?^All2Al^^l 

^S65l-227lsIls:Ill«lA|L|A|^c^^^if:^^aoll^o^l5e^5:Q:'^^A|^p^o|A^I2 

iiS651-2271gI2aillfl|A|UA|^a3Jii9K:|0(lSOII5y52:)M 
Uil All 01 S A:QtHI ^Ii:7| ^ AUOl 

SlShAII 



iA|9PfO|AtJ2 



f54^ oiAi! ?s«isi as g^g 91 01 g^aoii asH oiAii^sai 



S ^SS, OlAII ?SaiS| HSSOi g4:Sf&rL?ll gOHS EI^S ^^E||°| OlAII ?S«IS 2!!2f 0|<^fSe4: Sfe S 

a5ii ol<!l^fi^&:di2^ a^Ais asAisi^ aaoii at^ 5!oia. & ^sa as g^soii cu^^, aHsj/^gjjii oi 

XH£|5PI soil, DIAII ^Sai°| SSOl m^^^^y\ gOHS ni^a &^EH2| DIAII^SaiS 0l<i^S^e 
4i2f S^AIljoSW, aiXI^::^ IIH§!°J £2l(fiia) S 2{;t||e 4. o^a. SE§[, MS S&atfe g 

OHM A^gg^ Alls e3|p^ ssgfe g^oiiAiE, ^^^^m. assh3, se& oi e^^ewe g4iSf&iJi3ii § 
oHs xissis^ imsoii, aiisf/sa^ii Ol6^s^e4l0ll 2j& as B31i# i»=:>ii ^-siir 4» su^oi, sii 
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E^E«| »is sseiizi>ieg A^gs^ol mm lashfe g^, a&^ ^oii, o\±R^BmiiPA) ms\ mm^w 
acotiscH, ^61 s:>Hse si 2000-223467 s). 

2!ifli2i ?iieoiiAi sAiiB^oi fe^ash^ :)^§o^l sioH ai^iGi ^So^fe mm sisti/d mesj 

D\ £2|£|0| tHEIfe gfll SOI 9Ji9iD\ HHgOII, Ai|§2!|o| j||:>j gy g^g 0,5,, XH§£2| SSJII OI^L^S^& 

neiu, EHes loonm o[ms\ sewxi di>ji5}:jj ssaoi sin, inigsi :2 s§bia(^oii Hisfoi MOl:?^ ch 

fea)2| OI^S WSffl, SEeh lHie°l §^£011 CH& fi^E >M>«HS| g^6HXini Si:?l (QISOII, IPAOII 2|& 

Alls— 2MSf/soj5j| ol<i^£^&^oll sig[ asBtfe iiejjfxi2i g^aosfe, oiae diaiish! msti\j\ fes dh 

goj gg ^/gcfe £2|g s|g 4, gjQ^ =j|p^ o^gjoj, 

IPAOII °|& Alls— e!j2f/sgj:)l| Ol^^hsferliOII °|§J Ef^jlM ?1X|X| aH, ^011 OII¥ ^4=^ g 

s Jties^flia s&6ife ^mn, sEfe oiifsi sifo}^ goH(oioi, a2|&^, oig s^b chhsioi rg 

S £&Sfe SOHJS J:iS&a)S AllSSfe 2ie 4- SiCf. Oiae S&ehfe SOHOII 2ISH A||§a 

□lAii ^sxiiM ^Ji BHesi se a £31 §21 sxiis gojixi a:n, sg^ios a^Ai^ife assn 
2ia. 




• •ii®)Ai9ij;i a:n 2J5Ai5ife saoii at} sjoia. 



II^^^/H, s sssi ^^s, 2«sf se^ ^sjii ol^L^5^&^a A^gs^ol ?2i ejEsi ssi oi/ji ^sai 
s a5Ai9ifeai aoiAi, ffliesi ss goi as g/as alg5^fe sioia. 



& as g^se, oiAii ?sxiis ol^L^s^&s sfe sgj?ti oiiiH}&4:S asAi^ife gfaHSAH, oi 

All ?Sai°l HSOI M:4iSI&:li51| gOHS EIM@ fe^EH^I DIAII ?SXIIM eSjSf OlttSI&iL Sfe ^g}5(| 0|<itsf 
S^A|31 aSA|3|fe g^aOICf. g4:a&S31l §OHS DIAII ^S«IH afl£l{Al|§)SogMl, IBie°| 

s as g^asi azife ^f^jigj u^j^ axiy, ch^ d^^^6^?llfe, diaii ^saisi sss Ms§f&4:?ii 

gOHS ni^A|9|fe B3II soil, mm S&SI^ SDHS diaii ^SaiS AllSslfe BJII; gJ 01 Ails &31I ^011, &^ 
171 MSae4i3|| S0H2f M^SITIU 4f0lif 4= Slfe MSSf&iL?!! gDH2^, 01 gSsf&4:31l gOHdl aiSl^g 
i^fe SAIOII a4=:'IM SJfe Sf&g S/SEfe 3lieSafl|S| S&2l!og^ Qi/^i :?sal&^°l DH¥ ^4-& Xl 

g4:Sf&4:Pii §oHoii asf^g affe MAI (HI £i4=:'is s^fe sufg, sfe 3iisssfli, sEfe oiM mom rn^^m 

€}S:>il gOHOII §oHA|?4 4°^S A(§g.^o£M| OH^ ^4°§} S §SI §S S&'Sf^ §OHS 0| 

o£ i| = ?ll X\^m 4" SaiCf. SES, ae B3lie! AIIS eJIIOII AhSSIfe S4;Se4;3|| S0HS2I XJSE SgSh 

?ll 4= SIQ. 

^I'l Sri:Sfg}S:>ll gOHOII S!S[^S MAIOII S!4>:)|S i^^ sfif§£/d^, £§.'Sfb sfthS 

21 AJSOl bhSSIom. g4:2fB4i3|| SOHa SaEI?! ^2, DHe2| SS sjfl| aajE ^4»SPI OJISOICf. 

g4iSfe4i3ii gDH2i sfe ^^£Ai, gifgoii oiieis aegg Ajgsje, imesj sas sj 

xiisffe sjii:?h &s Q goixpi oaisoii, bufsjgh ^AigEHOia. 

SEgf ^131 g4:St&>b3ll §OHSA| 8PI as}^ IS fiAIElfe MSa^SS AfgSlfe 2!E IIH©2| E2iS 2ifll 

sisAi, gssi asAia 4^ sy^i ojisoii b^^s!e^ ^AisEHoia: 

H-(CF2)n-CH20H 

oi:?ioiiAi, ng 2 mxi 601 b^gs^8^c^. asf^^j i# noi 2 urn eei g4:Sf^MS, mie^fsi ag^jog 
a^s 4^ Sin, a& ol^^s^e4;0ll soioi^ii §shei:7| nmm, soismi 4* sia. aE&, ^^i g4:a 
ifss, diaii ^sflis eiia ol^s^a&s afe sa^ii oi6ha&4soii s^ai?i asAi^ iih, oi6hae4: se 

^a^ll OI<ifsl&4iO|| &^A|3j Alga' 4=E SID. 01 g^fe, DIAII ^SXIPI g4:a&:t:0ll EI^S &'EH^ 
^fife gJCI. OH^ SS A||§^^ ^21 DIAII ^saiB MSSf&'gS Sifolfe 0|<i^S^6^S SEfe s 

g,'?ll 0|6}SI&4iOII a^All! 4= "HQ. 01 S^E nOI 2 LHXI 621 gSSf^'MS d^g2Si8^?^| Olgif 4= 9X0. n 
01 2 mxi 62! giSia^eS Atg&osMI, OI6.Hf&il;gO|| gg 3S8I3II S<i^Am 4= 2iO|, Sgsjog a 
£A|g 4* 2ia. 

^e.^ e ^soiife, -feoi as g^aoii 2|oHah 4=^9 diaii ?saiE s&Eia. g &'S£i as g^asi a^fs 
□lAii ?s»ioioi, otiau £saixi:^M2i @4>' ^2j eiExii omiA aiAii§[ &§oi g^s ?s»ifi a 4° 
SiD. s sss e^, ssf^i^, Aiiafsi^: §011 s§ a3E sag s^spi as ^ass-ME 01 
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g^sfBib?!! goHoiife mo\ :h2\ gsHaxi sf:?! hh^oii, ^m/^2iJ^\ o\tim&±m sigf zj^Aioii, goi g 

sf&4. gone m^n oiau ^sfliei ssosvei fli^iif ^ siq. a£&, 32g[ ^fEHoiiAiE eiui^iiM jhsoii 
cHSfoj gsaoi:?! hhsoii, aiii>iM meoi ^^fsxi atcffe §§oi 9ici. 

DIAII ^3EX|ia □PIgfoKHIAH g4:Sf&4;?j| gDHOII SXIAI^J □ H^OI g4;Sf&4:0|| 
9 ^^EH OIAII ?S«IS I2g^xH£i:»J gWOII aH, eijS} OI6fsf&4: SEfe SgJ5(| 0|<yste4iM S 

tHLHOII ^SA|3i, m±Si&d,D\\ gOHS OIAII ^SHI°| fi^o^VEl I||:H& ^, 3ll^8H/d, i^gfOII S|8HA|, 2h 
S}/Sg,'51| Oi<iV2l-&4;« OIAII ?SX||2| aSOIIAI D\SiA\^°^»i, ^Si^f eSECf. 

OIAII ^5fl|2| ses M4iSf&4r3ll gOHS EI^A|3|fe ^-Bo^Alfe, gOHdi SX|A|3|fe gfS 

OI2J0II, Qimm, OIAII ^iflioii mmD\ ^^ao\ sib s^fe, oiaii =?^ms asAi3i cis goHM sa 

OIIAH fli:H3|3A|, a ?IOII g4iS}&4:?ll gOHM ^SFolfe g^S gg § 4^ SIP. 

g4:a&4i3|| gOHSAIfe, g:iiSI4'4:0||Ells^, g4:SI4=4:&4i#, oPI SfSf^i is HAIEIfe m±m^mm, 
:i:OI£2 riraiaSAh JUSSJ «S£IUO|S(g^^H) A|£|5E gg B^^S SEfc 2# 0\U SSSfOI AfgS 4^ 

H-(CF2)n-CH20H 

§4.^4.^011 E||s = SA|fe, QFjOCHsCOHaCH, >iO|Sa ^£|g!A} jgiSrHFE7100j), QFjOCzHsCOliaCH, >i 
OlMe ±Ei&M «ISrHFE72CX>j) gS OIIAlif 4» 9lCi. S±S'i-^&±mS.M^, CFjCHFCHFCFjCFKOlia 

CH, ^§Ai xiiMruHMSj) gg oiiAie 4= sict. SEU, sseiUoiM 

A! £1 SSAI ferFC-40j,rFC-43j,rFC-70j,rFC-72j,rFC-75j,rFC-77j,rFC-84j,rFC-87j,rFC- 
3283J SEfe rFC-5312j» M =i» SiO. 

QIAII ?S«|2| g^a&^?ll gDHO||°l SXI mmo\ ehSEIXI SfXIB, 10^ LHXI 4^^°^ ggSFQ. 

SE&, eilXI>:M°l ^Ollfe, 0|4:H£eS(IPA) S CHIgOI|§?||g g°| gDHS OIAII ?s«ia M\mo[ 
H, ygg SXIAma. e ^S°l g^aoil SIOIAI, g4:Sf&4:?ll gOHOIISI SXI B?|| soil, IPAgSI All 
§ e31l(10s LHXI 4'S)M ^Alif 4»£ SIQ. B, IPA gO| OIAII ^3&X||2| fiBO|| Sgojfe 3!S b^gS!5^X| 

msw, OIAII ?sai2i see g4:a&^3ii goHs aasi a»8Hot &a. 

S ^'S2| asoil Algi? 4^ Slfe 2!{Sf 0|iitf&4;& 5MPa OI4f2| IJfg^ 01 <i^2^g^ 4^0101, ig|?|| 0|<ySf&4: 
S 6|:»| ?l6HAHfe src 01^^, 7.1MPa Oj^og g o^cf. as BSIOII StO|A|2| g^^S, 5 LHXI 30MPaO| dF 

^5Jg^2, S.Q um^o[:)\\^ 7.1 mxi 20MPaom. gsfe, 31 mxi i20ic3f a^g2!8^c^. sitaac 
a, g4;s&ri:3ii goH5} ol^^2^&4:0^l g6Ha:?i oig:)i misoii, oiaii ^5x1121 saoiiAi mm 
m MDisy^Gi Aiaoi §a, as epiisi m.mo\ yo^xlol, i20'teM ^asHc as sssi t^&^oi aoixi a 
o^, oiiLixi^jos g£isK>. asoii ma& Aias, cH6fgsj a^i goii msi ^mo\ essr 4» axie, 4'S 

saxHEiijf ssa ^011 Sbiuisi ^g^os s§8^e, o\(iis&±^i m^n j\m^ ao\ mmmj\ m 
soil, OIAII ?sai2i OIAII hhsoi maigxi am, as^j m^an &ci. g^gf a°i ui°i ol^L^2^&4:fe 

^2!?« &>EHS ohfe 3301 um^SiQ. ?l)ai#BS 3S8hOI CH:7ie}oS ?i2im 4= Si:7l (IHSOII, nilglSI §31 
SgJXie4'2iO. 

014}, & as g^aa, ^^.^ ^, ipa goii °im M\mm ^ai& m, ^m/^^in oi<ime4:oii °j 

6H aSA|3|fe 3^011 OH^ ^mmxm, e ^^SXfSg, ^(Hl, 0H¥ g g°l gS S&Slfe gDH^ 

Aiissm, n mm nm/^^D\\ oii^mm^^ asAi9ife g^aoiiE ggsieis ^aitsa. nau, gin grb 
gDHfe OH^ g&a:?! oia:j| ragoii, goii aiis 3311 si^oii oiaii ^sxiisi fias m±m^^ 

311 gOHS EmA|9|fe B3IIS ^AlSie, g0| G|A|| ^S«l°l fiBCHI &^S^01 II||@2| Se ^ SSM 

safe sfli:'! siacf. sEgt, g^ia&^ifli goHoii £!4'a ^m^ii goH(g4r mn^ 3>xi afea)a «!s g 
gffflfos gg assia, aixirie inieoi gsHsioi tfiacffe sx||:7^ e^sm. 

CUe^AI, g fe^gOIIAIfe, OIAII ^SX||2| HBM g4ia&4;31l gOHS E|^A|3|fe Bfll SOII, g§ S&Slfe g 
OHS OIAII ?S«IB A||§S^fe B3II; S 0|£|& A||§ B7II ^011, 4}?l grfcSfBrJsJII gOHa g8i8}?m 4}0IS 

4= 2ife g4:aB4i3ii goHSf, 01 g4ia&s3ii goHoii ssfsg g>fe gAioii a4=:?is a&g a/sfe 
3iiassjii£i ^i}^"©^, OIAII ?sxii4f2i gs xii^6ife B3)is ^:'i3haa. 

gSSJ&4i?ll gOHOII SSISg Sffe gAIOII a4':»IM 5ffe SUfg, SEfe ?lie#a«l, SEte Ojg ga(0|8h, CH 
H8HAI rif4'«ljS XIS&a)§ g4;a&4:3|| gDHOII gSHAIS 4-^9^ ^ gj» g4ia&4s3|l § 

OH gCiOII aShOI Siasm S^fe ^&e!!(OI8l, rg4=2!ijos XIS§}Cf)§ Algi^oSAM, OIAII :?SX||2| fi 

soil Bms[^ mm oi ^ssmo^ w[sji\ xls^s^o1, oiaii ^saisi hb°s¥ei ^mm Ji\:>\m 4^ siaci. 

^:}\ Stfeijg, B3lia OIAII ^SXI1°| Has g4iS|&4;3|| gOHS ni^A|9|fe B3II0IIAI Aigg^ 
S^Sl&±Di\ gOH£J£ SISiaOl ffllSOII, 0|A|| ^Sx||2| sag gilia&4i3|| gOHS II|^A|3|fe B3lia 

as8f?ii ^Ais 4= 9iyii saa. 
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sojxie, ellIl:iie5^ §oH£ife s^^f 2i:»i nHsoii, e4=Jiii2i mm ^msm sffe 301 uhasism. se&, § 
soHs/H, sweoii oheum g&e 5>fe 2Hfg(oiiacH, g4iSt4'iboiiEii=w) a gisf4= 

KHSoii, Sf^'Sijoii ols siiSi&±:n\ mmm A^g3^fe 3101 oufsjsm. £e&, ^4=21(011 Ahmafe g^^st 
mom, am b^iioiia) Ajsa^ soHfe sss aii ^o\m sss 4=e a 

m^M^M, s±mm±:»\ mom mm^m gAioii £!4=:>ifi snfg§ A^m^^ 4= sici. oiai^ sf 
mm; m^, ^^''t^ 4 mxi 1021 :j|g gffe xig^^ ^j^^^t p|o| ^.^.g ^« gc 

H(CF2)4CObH); &4i4' 4 LHXI 1021 3>fe Xlgf^ SS<i^2l &g 3|2| ^'^xg Sfe a¥:?f 34: 

S fl&gCM 2ife M:li2^^g^L^#; l-^^^A|IHS^2£0|li!a!^A^O|H §g § 4= 2i3, 0\mm e^os SE 

g4-oHoj|A1 §DHa g4^«|°| dHfS!& itfo^fe, gOHSAH grt2J4'4:0||E|| s# SEfe g4:a4=4i&4:#£t, 

dm aixiA^oi ggn5f oiQ^y og;,^ d^^s!e^ satfo/ooicf. ^ 

goHasi xi&oi gggsHi ^ei:7h siiQ. aa bhg2i& st&e o.5i!^%, d^gs!g^ 

S^&@ lilg%0|Q. 

&4=flig2i jfias^msAife, dioisa JiiesaflPf d^^^!s^:n, S6i 4:Sdi& oii^^Eiisjd jn^g 

SflPf aiJi:iieo| gsH:,^ 3gj;7| (in=o,| a^^s!5^c:^. 4:Sdi& xig^iih o«>:6iis5|j ^aion^Ai 

gJ4':'^s§^ 310SAJ raii2g sp-osoj/aisg AO-i5j,reii2g sp-liij(2¥ ^sshs ^^2A^ 

391 g)S S 4= 

^f:*! ^71 M4:2f&4:3)l gOHOII SlSf^S i^fe Sf&gOII d|oH, g^2t&4:31l gOHOII SSHa:*! 

oigxie> g3f°i sisf^s fecffe dims! 4:gosE aixii^MS BoHais 4= sicffe §g nasKDi, n 
A^sgs ^^2!ig o.o5§^% oims xiMshfe saoi bF^sism, o.o2§g% omm. 3!oi d^^s• 

gg sifsffe §DHoii Alls e^iife, ^goi &S3XI stxie, otiaa, diaii =?^n\m mm sssib goH 
oil sxiAi^ife g}a ai DiAii ?sxiig sjaAi^m g§ sssh^ mmm mu°^ ^!o^s^fe gfs eg h\ 
m^ 4= sy3, ^4=2!!oii xii^ B5IIE &s gfaHs ^Aiif 4= sici. mm s&sjfe goHon^, oh¥ 
±=4^§t g, ^4=t^ g, :>iies«flia s&sffe m, goi (oi^oieiE) g&goi sife sui goH gg g 4= si 
Q. &4=2!joii °isH gg sgfohfc mmm xissffe B5lP^ ssae, Mm aoi g4i&e4:?ii mms. 
oiAii ?sxii2i aeg Ei^Ai9i:n, 2i!sj/sa?ii oithae^iS a^AiijosMi, e sssi sf^i ^8is?a?i 
21 iii2SK)ii tas as saoi sssa. 

OISF ^AIOIIOII SI6H S ^SS 6}^6^J:le, 8PI ^AlOllfe S ^QISSHI Bfoffl, ^■^0\9\ 

§ aesfxi afe ^Alo^fe sis s g^ssi :?i#a?ioii ssaa. sEe, asoi sife 

e, r^jfer§g^j,r<)fejferii^%j§ uaaa. 



^AIOII 

^Aipii t 

Si fl|0|IH(wafer)4rOI|, L|SBISA^ SSeilI|>ierzEP520jg SIS4' 4000rpmHS AS £SSm, 
¥2)1! 3500A2I aiII4:MStg S^Ha. 5||^8HA| 180°CO||A| OI£l ^, SXfgJOII t§A|34 BieSfAiaCt. 
soil tga eilXI:i:eafO| ^lOimiB n-0|gO|A||E||0|e§oi| SXIAI3II!, 1^2} gi^fAl^a. 5(|^SH 

Al, 0|4iHSl!^»g(IPA)0|| SX|A|3|I1, SE& gdt:a4'iL0lieil s(HFE; C4F90CH3)gO|| 30221 gXIA|3| 

H IPAS HFES as 81 xissia. 

01 ^loims 3 seoi hfes m^s sxiofSAi, jig^xHaui :5i^& iswoii ^xisia. oiei so'-cs 

OI<i^S^&:4ia J\^o\li, gwms eijxil 4=4: gHOII SJoH £8J& ^, 7.5MPa2| sgj^ll 0liLfSfe4iS 
10ml/M2| ^ES ^gAiaci. sgj?(l OI4ia&4;S| SgOII 2I8HAI, HFEfe S¥ bHSaH, StHUIfe 2g|?|| 

ol^L^2^e4ie^os xisasm. ziag so'cs ^iie ais, swlh a^g ch?i&5HI i^asfoi, aixi^iMsj 
g ^'s ^\omm asAiaa. aixi^^M oHgg sx^ soishs 3ir§^ ^s^, nH@sj esi^ ssi attaxi 

aSiW. &^:)| 7.5MPag ISMPaS d^^II ggtf ^gg 4'aHCf. 01 S^OIIE, 11H@2| gSS SSI S 

sail astn, OIAII neoi nais sxiaoi sieoi sfeiaaa. 

^ A|0||2 

IPAdl 2J& Alls B3j| HFES AFg§h SII B?ll» ^AIS § OiaOllfe ^AIOII lj» gg8l?ll 4=a8f3, 
7.5MPa2} ISMPaSJ Sa3|| OlthaB:liO|| 2|8H aSAiaCf. aiXI>iM IHgjg eOlSSS a§& dMIH 

esj E3ife aaxiB, aixi^iMasi ^oi 3\t^ 'sio\u, eiiii>:M s aiixi>ie ^^21 sE(?ispf 
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9111, Sim±^ jimD\ sesioi ?imo\ sfeisaa. oi eiiii:^M2i ses, y.sMpasi g^ou tJisH, 
isMPasi g^oiw cH^ axH6h3ii uaye m 4= saiaa. 

^AIQII 3 

Si ?IIO|ffl ^011, AISaiAJ flig S£B||Xlri:SruV2jS 324^ 3000rpmHS >:E! ES8^:n, 4000A 
21 aiXI>;eB|g gasscj. 3j|^SH>M 13O"C0||A< 90^2f OIEI =?B ^, BJi^W bzm{BX^& SOkeV; E 
Ifgj SAF^ 10|jC/cn1)A|31 nHSsJAiaa. 0|CHA^, 140°COII>M 90SZh q^SiP. gOII icSa a|]C|>iM9tO| g 

^loiffls e^2!j(2.38% EllMe^olli!gfe^o^olss^A^ol= 4=ge!j)g Mmmo^ muM?ia. 
?iioii«a 5iaAi9ie/H oh^ ^^^m mm no\m hsoii sgsm, s&^eiis iyoiytp. oi ?iioiin h 

^^MBIXI dtH, mD\ S 1011 UEJtfl g^'SMS ^lOlfflS SJSA|9ieA< g36K)l, ^|0|IH Seog^g 

OH^ ^4=t? sasi fliJiaa. pii^shah, ^loim sag asAoixi am, MiLs}^^;?)! 

sasi xisaa. ^lomsi asm ^loinipf giitt ?oii fieoi ojsxi ass, rFc-40je 
locc^ioiw aeoii sesia. 

01 ail|ii;ea}0| g^Ei ^lOIIHS 3 SaOirFC-40jO£ ni^@ &^EHS SX|o^£^ ote>>H, SgJ5|| 

Di^m swoii ^xiacf. Qi£i 5o°cs ol<i^a6^i!lg eiixii 4=^ gng so'cs ^xia swoii essh 

eAH, S§ ISmUISI OldHje^ilJh SMPaOl £|£E^ ^SoUl, StHLH2| 0|6haBil:S ^3311 U 

Qis. i&a. 01 o[<ii§i&±m mo\2io\\ ^mAm°s.m 3tH£^Eirpc-40js ;yi:7i8h:i2, mmiMm s 
ol^L^s^&4le^o£ xis^sia. nam sots jhs, swui e^^e a^:^le^^)^xl i?&sm, aixi;!^ 

Mats violins SlSAiacl. aiX|>ie Mag 8019°^ agshOl, IBie°| Sa, 1IH@2I ^ 
¥B a^fiiCf. mm §IlfS 3h:>| fi IWI UEHHSlCf. Hg2J '-'^ DHe £3, 9S0I giSS °IO|&a. 

Hgsj '±'^ mm e^ef sioiem. m^^ ^ aixi^^ gsHse, rFc-40js ssjii 

oi6hst&:ii^ zi&spi aoii mJ[i&Q. m^^s, rFc-40j£s m^a ^^ehsi dhss s§f eoigoe 2^ 

eg sjDi&a, sesi g'fsg uaufe goig 'sss's g&goi ejei a^ss sioi&a. aixi^^e gen 



aiXl^iMe g8HA|9|XI Ste 2^21 5%, 10% S 1%)S SftQ. 



oiieg)fe, o»:?ioiiAj Afsa 
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^AIOII 4 

e^f B3II a aa ^ oh¥ ^4'& goii sitt aii§ sjiis ^aiwi 32f mmm:>i\ MMmn, aii§ ^oh, z^bsi 
zjs^oii sisHAt 9II0IIH sag 2*2Aiscf. aixi:^M ]Qi@g sjf aoi32£ m, n\Mm mm 
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<^AIOII 5 

^aie fllO|ffl&^OI| AlHaiAJ mm S.^^X\^E. ruv2j« 2134= SOOOrpmOS ±:B ESSm, Of ^3W 
4000A°| aiXI:iie°tS SSSIQ. 31l^8H/d 13O'C0l|A1 90221 OI£l ?S ^, ^X^gO^I t^AISI DHSIfAia 
Cf. ?ll^oHAH 140°C0||-M 90s2f SOII t^AlEi ^ 312, a^e!j(2.38% QIM^^O^Ii!g^efeo^O|HS^A^O|E 

4-s2H)g AFsmoi ff^fAiso. ^ ^loifflg aaAi^isA) oH^ ^4i& s§ aixi>;M seoii s 

SSJfe gfaOII 2|6fl ^&^e!ig iyOjLH3, AllgSSa. 

e^} ^lOlfflS OH^ ^4=^ sOII °|6H M\Sm S^a&^g(H-(CF2)-,-CH2OH)0|| o|6H All§2!iS x\mfl. 

m, 40"'c£ :J^§g^ oit^sf&rtB MRow 216H :>^s^8^:il eijaiM ^, stHme isMPacs sK)i, oliia 

□ atggf gjf, 70nm°l £f2!(line) ^ :^IHIO|>:(space) ^ E^(dot) DHSOI dtH SXIEIO) 

sieoi sfsjsiaa. see^, 2| dhssi asc a^tixi asm. 

SE& diin 4!gosA), &3ti sn oh^ ^4=© goii 2i& Alls esii ^, ^oi ss^ti as B3II§ ^Aishxi 
8f2, Alii ^ ws?ii asa^s asAiEj xiisfSjD. oiME e^8f3ii soigss as& 
§3^, 70nm2i djei g >iiiiioi>: s! Me mm:>[ saiasia. 

^AlOII 6 

Si ^iOIIH^^OII, AlHaiAh Illg SSeilXI>ieruv2j8 aS4= 3000rpmoS £SS^:I2, a| =JHI 4000A 
£1 eilXI:;i:MS,^S H^SSCf. 5tl^8HA| IBO'COIIA) 90£^^ OISI ^, a»aO|| t#(aXFa SOkeV; S 
XfgJ 2Afg lOMC/cm *)AI31 DHgiaAifaa. 0\0\M, 14O''C0||A| 90&^ ^^Q. mOW t^E! aiXIr^MSIOi 
SSa flIOIIHM e4^eiJ(2.38% E^|e^^o^|gg^2feS^O|=S^A^OI= 4»S2!j)g AJSoK)| ISa S^^Aiac^. 

S4} ^, ^loiffls siaAi9ieAi oH^ ^4^§} MS ^loiK ssoii ggsm, m^^m ^icnyta. oi ^loim h 

as eiSAISIXI an, 9II0|1HS aSAISISAI g4:Sja^g(H-(CF2)6-CH20H)g g3oK)l, ¥110101 fisssva 
0H¥ S§ &S3I ;gi71SO, S:irSf^§(H-(CF2)6-CHzOH)£MI $S!8I xlSSia. fWOIQjsi a<^§ 

n, ^loiiHi'h §xi& ^011 Heoi o\^x\ dtE.m, oissi g^rSf^es ef locc ^loini saoii gsssa. 
01 aixiriieQioi asa sioifflM 3 seoi g^is^es ni^a ^rag sxisje^ 8^aA^, ssjai x^^l:)^ 

I't^S.^ 3W0||^£|»a. OIBI 50°C£ 0|6h9E^:£^S SijXIl 4=^ SHS 50%£ ^X|@ lyUIOii S38t 

&M, ^tHUISI 0\iiSmdiD[ 8MPaO| £|£^ 2S8fIl, SblLHSI 0I6.»2I&:^S £Sj?ll ^ 

EH£ »a. 01 &&J\\ 0|6^3f&^§ aulLHOII ^SAIijo^MI SUISVEI Mri^lf^SS »I7]8^I2, SStHUIS 

ol^L^s^B4:e^Hs xi&fiio. nag 50°cs ^xie ais, ^tnu gf^s al:'la7}^J:l g^aoni, aixi 
i:i:Mafs i^fe ?iioiins asAiua. 32 ^, g^^s :Hg^s^n, ^tith ^ioiihm ^oigos ^ 
in, 70nm°i siej SI :i:iiiioi>i 9i SEM iiH@oi E3igzi ^iiaoi sisol ^sisacf. SE&, 21 m&2^ 

^ A|0| | 7 

MZ\B f?IOIffl4K)ll AISaiAh mm SMaiXI^:^ ruv2jM Sia4' SOOOrpmoS ±m ES8m, a} 
4000A2I aiXliiMetS g^fSD. ?ll^oHA| IBO^COIIAI 90S2f ai£l m, SXJgJOII it#A|?| lIHe£^Ala 
Cf. ?II^8HAI 140°CO||A| 9022} SOll tSAIEJ ^ 32, a^2!!(2.38% EIIM£K)||gSf2feof01 ES^AfOlE 

4=§2!i)s Afgsfoj e^Aiaa. ^ ^loifflg asAi^ieAi DH^ aixi>:e saoii s 

gsffe gfsoii 21 6H m^^m ncHiMn, Aiissia. 

^Sl ?|IOIfflS OH^ ^4=& soil °I8H All§& ^, All§2!j0| ^10IIH&^O^I m^B &^EHS, 3afl£l?l IJIfe 
tHUIB ISMPaGS oJOl, 0|6}sf&4:0|| CH8H lgg%2| giba^MCH-CCFiCFzKHzOH)^ Oi^L>a&4:a MAIOii 

Ml g:t:2fses awyoiiAi aiiTisia. zi ^, a^s 3HS8hJi, sxie ^loim* a» eoigos ase s 

3f, 70nm2| Si21 S >sIIIIOI>t gi ES njigoi EiUail Sn ^XISOl SIMOI m2!Sl?lO. E&, 2f DH@2| 

ssE assxi aacf. 

E& bin Mm°s.M, e?ii s oh^ goii aie aiis e^ii ^, ^►pi as^ii as e?iiM ^aisixi 
33, Alls ^ iBfsjii asBoii sjoH asAi2j iygE jn^ina. oi§E e^8i:Hi a» aoigos as 

& 70nmS| efSJ 91 ^mo\d- SI EM ]0I@ mmD\ E3l£l5»a. 



g a^soii °isH, BiEfli jm msi o\M\ ?2aig m&s\ as s sas ss^ixi s°aAi siia at sa^ii 

0|6.HfB4:9 AfgSfOl aSAI^ 4^ SlCt. 



fS7J &^SI &9I 
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(1) oiAii =?^m°\ Has m±mm±:^\ §ohs mmM?\^ e^ii; s 

(2) OI/JI ?Sai2| SeOI g4:SJ&4;3ll gDHS EI^S 4*EH£1 OlAil ^SfllM 0l<tL^2^e4: SEfe 
OI6h»&4:a a^Al^lfe 9311 

HI 1 &0f| SI (HAH, 

01 All ^^m°\ fiae s±ff&4:3ii goHS EmAisib aoii, 

(1) DiAii ^saisi fiem s&sffe goHs Aiisaife a^ii; iy 

(2) Alls 9311 ^011, M4:Sfe4:31l gDHa eSi^^lU SEfe ^Olif 4= M4:fijerli31l §0H2}, 
01 gi2}&ili3|| gDHOII mm^m 3>fe SAIOII 2I4'3IM gffe a&g S^/SEfe 3liesa»l2| DIAII 
^SXII4^2| sm xlS^Shfe 931! 

fll.2 sou aWAI, 

S:irSf&:i:31| SOHOII BSSm SAIOII S4':7IS i^T^ S^S^§0| S:£: SlXhS SS^Sh^ SfSTSe! 2<2 

a. 

fli 1 soil 910\M, 

mdim'Ei±^i\ goH3f s»goii 01191= §ifs sffe g4isfe:±:3ii goHs sifsjfeeis g^a. 

fli 1 »Oll 9l(HM, 

S±Si&±J\i §0H3^ o^3| IS. HAI£lb S:i:Sf^S§ S§.'8f^ 2i2 S^S: 

H-(CF2)n-CH20H 

SI 5 ifOII SlOIAl, 

nOI 2 UIXI 69 2!i SS. 

S^S 7 

(1) DIAII =?^mm spi sfa}i! IS sAisife M4;sfgg# s§^8^fe aja oithae^: sEfe ^gj3ii ol^L^2^e 

rSia a^A|9|fe 93IIS S»Ste DIAfl ?2fl|2| 35 g^g: 
H-(CF2)n-CH20H 

SI 7 soil 910\M, 

noi 2 mil 69 as g^a. 

g^S 9 

fli 1 tfoil mm 2J5 &aos ^s^s 6^fe oiaii ^sai. 
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